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AUTHOR ADDRESS: DEP. MOLECULAR BIOL., PRINCETON UNIV., PRINCETON, N.J. 
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A receptor tyrosine kinase specific to hematopoietic stem and progenitor 



cell-enriched populations 

Matthews W.; Jordan C.T.; Wiegand G.W.; Pardoll D.; Lemischka I.R. 
Department of Molecular Biology, Princeton University, Princeton, NJ 
08540 United States 

Cell ■( CELL ) (United States) 1991, 65/7 (1143-1152) 
CODEN: CELLB ISSN: 0092-8674 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

To elucidate the molecular biology of the hematopoietic stem cell, we 
have begun to isolate genes from murine cell populations enriched in stem 
cell activity. One such cDNA encodes a novel receptor tyrosine kinase, 
designated fetal liver kinase-2 or flk-2, which is related to 
the W locus gene product c-kit. Expression analyses suggest an extremely 
restricted distribution of flk-2. It is expressed in 

populations enriched for stem cells and primitive uncommitted progenitors, 
and is absent in populations containing more mature cells. Therefore, this 
receptor may be a key signal transducing component in the totipotent 
hematopoietic stem cell and its immediate self -renewing progeny. 
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Recombinant production of human gene flk-2 protein kinase extracellular 
domain and use for identifying ligands which stimulate stem cell 
hematopoiesis 

INVENTOR (AUTHOR) : Lemischka, Ihor R. 

LOCATION: USA 

ASSIGNEE: Princeton University 

PATENT: United States ; US 5621090 A DATE: 19970415 

APPLICATION: US 906397 (19920626) *US 679666 (19910402) *US 728913 
(19910628) *US 793065 (19911115) *US 813593 (19911224) 
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Medical Center, Harvard Institutes of Medicine, 4 Blackfan Circle, 3rd 

Floor, Boston, MA, 02115**USA 
JOURNAL: Cytokine 11 (9):p679-688 Sept., 1999 
ISSN: 1043-4666 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE: English 



3/3/9 



(Item 9 from file: 5) 



DIALOG (R) File 5:Biosis Previews (R) 
(c) 2003 BIOSIS. All rts. reserv. 

11622695 BIOSIS NO.: 199800404830 

Isolation and characterization of a cDNA for human, mouse, and rat 
full-length stem cell growth factor, a new member of C-type lectin 
superfamily. 

AUTHOR: Mio Hiroyuki (a) ; Kagami Naofumi; Yokokawa Sachiko; Kawai Hironori; 

Nakagawa Satoshi; Takeuchi Kyoko; Sekine Susumu; Hiraoka Atsunobu 
AUTHOR ADDRESS: (a)Pharm. Res. Inst., Kyowa Hakko Kogyo Co. Ltd., 1188 

Shimotogari, Nagaizumi-cho, Sunto-gun, Shizu** Japan 
JOURNAL: Biochemical and Biophysical Research Communications 249 (1) :p 
124-130 Aug. 10, 1998 
ISSN: 0006-291X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 



3/3/10 (Item 10 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2003 BIOSIS. All rts. reserv. 

10851909 BIOSIS NO. : 199799473054 

Expression of multiple forms of fetal liver kinase-2 (flk-2 

/flt-3) ligand in cultured human keratinocytes . 
AUTHOR: Morita Eishin{a); Tanaka Toshihiko; Shinoda Sumumu; Kameyoshi 
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STK-1, a human homolog of FLK-2/FLT3, is aberrantly 
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of Medicine, Kanagawa, Japan, 259-1193 

JOURNAL: Int. Congr . Ser. DATE: 1999 VOLUME: 1175 NUMBER: Tissue 
Engineering for Therapeutic Use 3 PAGES: 1-14 CODEN: EXMDA4 ISSN: 
0531-5131 LANGUAGE: English PUBLISHER: Elsevier Science B.V. 



3/3/22 (Item 4 from file: 399) 

DIALOG (R) File 399 :CA SEARCH (R) 

(c) 2003 American Chemical Society. All rts. reserv. 
126289031 CA: 126 ( 22 ) 2 89031p PATENT 

Recombinant production of human gene flk-2 protein kinase extracellular 
domain and use for identifying ligands which stimulate stem cell 
hematopoiesis 

INVENTOR (AUTHOR) : Lemischka, Ihor R. 

LOCATION: USA 

ASSIGNEE: Princeton University 

PATENT: United States ; US 5621090 A DATE: 19970415 

APPLICATION: US 906397 (19920626) *US 679666 (19910402) *US 728913 



(19910628) *US 793065 (19911115) *US 813593 (19911224) 

PAGES: 55 pp. Cont . - in-part of U.S. 5,185,438. CODEN: USXXAM LANGUAGE: 
English CLASS: 536023500; C07H-021/00A 



3/3/23 (Item 5 from file: 399) 

DIALOG (R) File 399 :CA SEARCH (R) 

(c) 2003 American Chemical Society. All rts. reserv. 
120290838 CA: 12 0 (2 3 ) 2 9083 8q PATENT 

Soluble analogs of the mouse fetal liver kinase FLK-2 hemopoietic factor 

INVENTOR (AUTHOR) : Yang, Zhi 

LOCATION: USA 

ASSIGNEE: Systemix, Inc. 

PATENT: PCT International ; WO 9401576 Al DATE: 940120 
APPLICATION: WO 93US6404 (930707) *US 912122 (920709) 

PAGES: 21 pp. CODEN: PIXXD2 LANGUAGE: English CLASS: C12P- 02 1/ 06A; 
C12N-015/O0B; A61K- 03 7/OOB ; C07K-013/00B DESIGNATED COUNTRIES: AU; CA; JP; 
KR; NO; PL; RU; UA DESIGNATED REGIONAL: AT; BE; CH; DE; DK; ES ; PR; GB; GR 
; IE; IT; LU; MC; NL; PT; SE 



3/3/24 (Item 6 from file: 399) 

DIALOG (R) File 399 :CA SEARCH (R) 

(c) 2003 American Chemical Society. All rts. reserv. 
120154711 CA: 12 0 ( 13 ) 154 7 llr JOURNAL 

Molecular cloning of a ligand for the flt3/flk-2 tyrosine kinase 

receptor: a proliferative factor for primitive hematopoietic cells 

AUTHOR (S): Lyman, Stewart D.; James, Laura; Vanden Bos, Tim; de Vries, 

Peter; Brasel, Ken; Gliniak, Brian; Hollingsworth, L. T. ; Picha, Kathleen 
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LOCATION: Immunex Res. and Dev. Corp., Seattle, WA, 98101, USA 
JOURNAL: Cell (Cambridge, Mass.) DATE: 1993 VOLUME: 75 NUMBER: 6 
PAGES: 1157-67 CODEN: CELLB5 ISSN: 0092-8674 LANGUAGE: English 

? S flt3 

54 3794 FLT3 
? s s4 and py<1993 
Processing 
Processing 

3794 S4 
32335638 Py<1993 

55 20 S4 AND PY<1993 
? rd s5 

...completed examining records 

56 7 RD S5 (unique items) 
? t s6/7/all 

6/7/1 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2003 BIOSIS. All rts. reserv. 

08751260 BIOSIS NO.: 199395040611 

Expression of the FMS/KIT-like gene FLT3 in human acute leukemias of 

the myeloid and lymphoid lineages . 
AUTHOR: Birg Francoise (a) ; Courcoul Marianne; Rosnet Olivier; Bardin 

Florence; Pebusque Marie- Josephe; Marchetto Sylvie; Tabilio Antonio; 

Mannoni Patrice; Birnbaum Daniel 
AUTHOR ADDRESS: (a) Unite 119 de I'INSERM, 27, Boulevard Lei Roure, 13009 

Marseille **France 
JOURNAL: Blood 80 (10) :p2584-2593 1992 
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ABSTRACT: FLT3 , a receptor belonging to the FMS/KIT family and 
localized to 13ql2, could play a role in the biology of early 
hematopoietic progenitor cells. Because FMS and KIT are expressed in both 
normal progenitors and myeloid leukemias, we looked for FLT3 
expression in fresh human leukemic cells using Northern' blot analysis. 
High levels of FLTS expression were detected in 92% of the cases of 
acute myeloid leukemia (AML) tested, ranging from the Ml to the M5 stages 
of differentiation assessed in the French-American-British 
classification. Immature (MO) AML cells, biphenotypic leukemias, and AML 
with megakaryocytic differentiation (M7 subtype) also expressed the 
FLT3 transcript. FLT3 was also expressed at high levels in 
acute lymphoid leukemias of T and B origins. Finally, it was not 
expressed in chronic myeloid leukemias in chronic phase, whereas it was 
expressed in most blast crisis samples. This pattern of expression of 
FLT3 contrasts with the expression of FMS and KIT restricted to 
myeloid leukemias, and suggests that the FLT3 product could play a 
role in the expansion of the leukemic blasts of both the myeloid and 
lymphoid lineages. 
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CHROMOSOMAL LOCALIZATION OF FLT4 A NOVEL RECEPTOR-TYPE TYROSINE KINASE GENE 
AUTHOR: GALLAND F; KARAMYSHEVA A; MATTE I M-G; ROSNET O; MARCHETTO S; 
BIRNBAUM D 

AUTHOR ADDRESS: LAB. MOLECULAR ONCOLOGY, U.119 INSERM, 27 BLVD., LEI ROURE, 
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JOURNAL: GENOMICS 13 (2). 1992. 475-478. 1992 
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RECORD TYPE: Abstract 
LANGUAGE : ENGLISH 

ABSTRACT: A new human gene encoding a putative receptor-type tyrosine 
kinase (RTK) was isolated by screening a placenta cDNA library with a 
mouse Flt3 probe. The deduced amino acid sequence of the 
intracellular region of the molecule showed that it was strongly related 
to the FLTl and KDR/FLKl gene products and to a lesser degree to members 
of the class III RTKs : FMS/CSFIR, PDGFRA/B, KIT, and FLT3. The gene 
was named FLT4 . Cosmid clones of the mouse Flt4 gene were isolated. The 
human gene was localized to bands q34-q35 of chromosome 5, i.e., slightly 
telomeric to the CSFIR/PDGFRB tandem of genes, and the mouse homolog to 
chromosome 11, region A5-B1. 
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GENOMIC ORGANIZATION OF THE HUMAN C-KIT GENE EVOLUTION OF THE RECEPTOR 
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AUTHOR: ANDRE C; MARTIN E; CORNU F; HU W-X; WANG X-P; GALIBERT F 
AUTHOR ADDRESS: LAB. HEMATOLOGIE EXPERIMENTALE , CENTRE HAYEM, HOPITAL 
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JOURNAL: ONCOGENE 7 (4). 1992. 685-691. 1992 
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ABSTRACT: The c-kit proto-oncogene encodes a transmembrane tyrosine kinase 
receptor. It belongs to receptor tyrosine kinase subclass III, which also 
includes the colony-stimulating factor I receptor (c-fms) , 
platelet-derived growth factor receptors A and B (PDGFRA and PDG-FRB) , as 
well as FLTl and LFT3/FLK2 . cis-kit and PDGFRA, c-fms and PDGFRB, FLTl 
and FLT3/FLK2 are grouped by pair in three clusters in man on 
chromosome 4 band qll-ql3, chromosome 5 band q31-q33 and chromosome 13 
band ql2 respectively. Here, we report the genomic organization of the 
human c-kit gene, which is composed of 21 small coding exons, distributed 
over 80 kb. Comparison of the c-kit and c-fms oncogenes shows that they 
share identical exon/intron boundaries in their two kinetic domains, as 
well as a similar exon/intron organization in the extracytoplasmic 
domain. Comparison with the kinase domains of tyrosine kinase genes not 
belonging to subclass III suggests that the exon/intron organization of 
c-kit an c-fms is a characteristic feature of subclass III. The genomic 
similarities between c-kit and c-fms, in conjunction with the location in 
pairs on different chromosomes of the subtlass III genes, has led us to 
hypothesize that cis and trans duplications gave rise to this group of 
genes . 
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ABSTRACT: Receptor-type tyrosine kinases presenting an extracellular region 
with five immunoglobulin-like domains, and strongly related by sequence 
similarities in the intracellular region, constitute a family of 
receptors involved in development and function of various cell lineages. 
We have isolated and characterized the mouse Flt3 gene, encoding 
the sixth member of this family. The Flt3 gene possesses an open 
reading frame of 3000 nucleotides, and therefore appears to code for a 

. protein of 1000 amino acids. The deduced structure of the FLT3 

protein presents all the characteristics of a receptor-type kinase of 
this family. The gene is expressed in placenta, in various adult tissues 
including gonads and brain, and in hematopoietic cells. The Flt3 
transcript is 3.7 kb long, except in the testis, where two shorter 
post-meiotic transcripts are detected. These results suggest a role for 
this novel receptor and its yet unidentified ligand in placenta, gonads 
and hematopoietic and nervous systems. 
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CODEN: EJBCA 
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ABSTRACT: Two monoclonal antibodies, Tl/7 and Tl/61, were prepared which 
are specific for chicken fast muscle troponin T. Both are of the 
IgG. gamma. 1 subclass. Both antibodies cross-react strongly with human 
fast and chicken cardiac troponin T, but while Tl/7 reacts weakly with 
rabbit fast troponin T, Tl/61 does not. The antibodies can be used for 
fiber typing of both chicken and human muscle. The antibodies were used 
to identify fast troponin T on 2 -dimensional maps of proteins from a 
variety of chicken muscles by electrophoretic transfer to nitrocellulose 
followed by immunoperoxidase staining. Using this technique 5 variant 
forms of fast troponin T were identified. Two variants, fBTl and f BT2 , 
are expressed in breast muscle, while the other 3 fLTl, fLT2 and 
fLT3 are expressed in leg muscle. Of the leg muscle variants, fLTl 
and fLT2 correspond to the 2 forms described previously. The 3rd variant, 
fLT3, has not been described before and is expressed in muscles 
which have a high content of slow fibers. In addition to these clearly 
defined variant forms immunostaining reveals multiple minor variants of 
troponin T present in leg muscle which may reflect complex RNA processing 
of the troponin T gene transcript. 
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Isolation and chromosomal localization of a novel FMS-like tyrosine 
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LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

We have isolated and sequenced part of a new gene of the tyrosine kinase 
family. This gene, called FLT3 , has strong sequence similarities with 
members of a group of genes encoding growth factor receptors: FMS, KIT, and 
PDGFR. We have localized the human FLT3 gene to chromosome 13, band 
ql2, and its mouse homolog to chromosome 5, region G. 



6/7/7 (Item 1 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

(c) format only 2003 The Dialog Corp. All rts. reserv. 

07256996 92119639 PMID : 1310071 ' 

FLT4, a novel class III receptor tyrosine kinase in chromosome 5q33-qter. 
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The receptors for at least two hematopoietic growth factors, namely the 
stem cell factor and colony-stimulating factor 1, belong to class III 
receptor tyrosine kinases. Here we describe cloning .of a partial 
complementary DNA for FLT4, an additional member of this gene family from 
human leukemia cells. The FLT4 tyrosine kinase domain is 79% homologous 
with the previously cloned FLTl (M. Shibuya et al . , Oncogene, 5: 519-524, 
1990) tyrosine kinase and maps to the chromosomal region 5q33-qter. We have 
found FLT4 expression in human placenta, lung, heart, and kidney, whereas 
the pancreas and brain appeared to contain very little if any FLT4 RNA. The 
results suggest that FLT4 functions in multiple adult tissues . 

Record Date Created: 19920225 

Record Date Completed: 19920225 
? s flk{W)2 

2 94 8 FLK 
8736730 2 

57 279 FLK(W)2 
? s s7 and py<1993 
Processing 

Processing 

279 S7 
32335638 PY<1993 

58 4 S7 AND PY<1993 
? rd s8 

. . . completed examining records 

59 1 RD S8 (unique items) 
? t s9/7/all 

9/7/1 (Item. 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2003 BIOSIS. All rts. reserv. 

07768231 BIOSIS NO. : 000092071602 

A RECEPTOR TYROSINE KINASE SPECIFIC TO HEMATOPOIETIC STEM AND PROGENITOR 

CELL-ENRICHED POPULATIONS 
AUTHOR: MATTHEWS W; JORDAN C T; WIEGAND G W; PARDOLL D; LEMISCHKA I R 
AUTHOR ADDRESS: DEP. MOLECULAR BIOL . , PRINCETON UNIV . , PRINCETON, N.J. 

08540 . 

JOURNAL: CELL 65 (7). 1991. 1143-1152. 1991 
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CODEN: CELLB 

RECORD TYPE: Abstract 

LANGUAGE: ENGLISH 

ABSTRACT: To elucidate the molecular biology of the hematopoietic stem 
cell, we have begun to isolate genes from murine cell populations 
enriched in stem cell activity. One such cDNA encodes a novel receptor 
tryosine kinase, designated fetal liver kinase-2 or flk-2, 
which is related to the W locus gene product c-kit. Expression analyses 
suggest an extremely restricted distribution of flk-2. It is 
expressed in populations enriched for stem cells and primitive 
uncommitted progenitors, and is absent in populations containing more 
mature cells. Therefore, this receptor may be a key signal transduction 
component in the totipotent hematopoietic stem cell and its immediate 
self -renewing progeny. 
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ABSTRACT: The novel hematopoietic growth factor FLT3 ligand (FL) is the 
cognate ligand for the FLT3 tyrosine kinase receptor (R) , also referred 
to as FLK-2 and STK-1. The FLT3R belongs to a family of 
receptor tyrosine kinases involved in hematopoiesis that also includes 
KIT, the receptor for SCF (stem cell factor), and FMS , the receptor for 
M-CSF (macrophage colony- stimulating factor) . Restricted FLT3R expression 
was seen on human and murine hematopoietic progenitor cells. In 
functional assays recombinant FL stimulated the proliferation and colony 
formation of human hematopoietic progenitor cells, i.e. CD34+ cord and 
peripheral blood, bone marrow and fetal liver cells. Synergy was reported 
for co-stimulation with G-CSF (granulocyte-CSF) , GM-CSF 
(granulocyte -macrophage CSF) , M-CSF, interleukin-3 (IL-3) , PIXY-321 (an 
IL-3/GM-CSF fusion protein) and SCF. In the mouse, FL potently enhanced 
growth of various types of progenitor/precursor cells in synergy with 
G-CSF, GM-CSF, M-CSF, IL-3, IL-6, IL-7, IL-11, IL-12 and SCF. The 
well -documented involvement of this ligand-receptor pair in physiological 
hematopoiesis brought forth the question whether FLT3R and FL might also 
have a role in the pathobiology of leukemia. At the mRNA level FLT3R was 
expressed by most (80-100%) cases of AML (acute myeloid leukemia) 
throughout the different morphological subtypes (M0-M7) , of ALL (acute 
lymphoblastic leukemia) of the immunological subtypes T-ALL and BCP-ALL 
(B cell precursor ALL including pre-pre B-ALL, cALL and pre B-ALL) , of 
AMLL (acute mixed-lineage leukemia) , and of CML (chronic myeloid 
leukemia) in lymphoid or mixed blast crisis. Analysis of cell surface 
expression of FLT3R by flow cytometry confirmed these observations for 
AML (66% positivity when the data from all studies are combined) , BCP-ALL 
(64%) and CML lymphoid blast crisis (86%) , whereas less than 30% of T-ALL 
were FLT3R+. The myeloid, monocytic and pre B cell type categories also 
contained the highest proportions of FLT3R+ leukemia cell lines. In 
contrast to the selective expression of the receptor, FL expression was 
detected in 90-100% of the various cell types of leukemia cell lines from 
all hematopoietic cell lineages. The potential of FL to induce 
proliferation of leukemia cells in vitro was also examined in primary and 
continuously cultured leukemia cells. The data on FL-stimulated leukemia 
cell growth underline the extensive heterogeneity of primary AML and ALL 
samples in terms of cytokine- inducible DNA synthesis that has been seen 
with other effective cytokines. While the majority of T-ALL (0-33% of the 
cases responded prolif eratively; mean 11%) and BCP-ALL (0-30%; mean 20%) 
failed to proliferate in the presence of FL despite strong expression of 
surface FLT3R, FL caused a proliferative response in a significantly 
higher percentage of AML cases (22-90%; mean 53%) . In the panel of 
leukemia cell lines examined only myeloid and monocytic growth 
factor-dependent cell lines increased their proliferation upon incubation 
with FL, whereas all growth factor- independent cell lines were refractory 
to stimulation. Combinations of FL with G-CSF, GM-CSF, M-CSF, IL-3, 
PIXY-321 or SCF and FL with IL-3 or IL-7 had synergistic or additive 
mitogenic effects on primary AML and ALL cells, respectively. The potent 
stimulation of the myelomonocytic cell lines was further augmented by 
addition of bFGF (basic fibroblast growth factor) , GM-CSF, IL-3 or SCF. 
The inhibitory effects of TGF-beta-1 (transforming growth f actor-beta-1) 



on FL- supported proliferation were abrogated by bFGF. Taken together, 
these results demonstrate the expression of functional FLT3R capable of 
mediating FL-dependent mitogenic signaling in a subset of AML and ALL 
cases and further underline the heterogeneity of AML and ALL samples in 
their proliferative response to cytokines. The data reviewed here 
provided clear experimental evidence for the involvement of the FL-FLT3R 
ligand-receptor interaction in normal and possibly also in leukemic 
hematopoiesis . 
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ABSTRACT: For many cancers, oncogenic activation by genetic alterations 
triggers a dysfunctional cell proliferation that may manifest itself as 
overexpression of growth factors and their cognate receptors on tumor 
cells. Secreted growth factors that promote cell proliferation are 
provided either by surrounding tumor-associated stroma (paracrine) or by 
the tumor cell itself (autocrine) . In addition, receptors on quiescent 
endothelial cells are activated to stimulate new blood vessel formation 
(tumor angiogenesis) . Therapeutic strategies for suppressing cancer 
growth and metastasis have focused on targeting the critical proteins 
that contribute to cancer progression. One approach is blocking the 
activation of receptors overexpressed in growth factor-dependent tumor 
cells. This review discusses the use of neutralizing monoclonal 
antibodies (Mab) to target three important protein tyrosine kinase 
receptors (PTK) that play a role in malignant transformation: the 
epidermal growth factor receptor (EGFR) , fetal liver kinase-1 (flk-1) , 
and fetal liver kinase-2 (flk-2) . Experimental evidence is 
presented showing the use of neutralizing Mabs as efficacious 
immunotherapeutics in the treatment of solid tumors (EGFR) , acute 
leukemias (flk-2) , and in blocking tumor angiogenesis 

(flk-1) . In addition, preclinical results from studies utilizing human 
carcinoma xenograft models have shown that a therapeutic approach of 
antireceptor monoclonal antibodies in combination with chemotherapy is 
synergistic. These data emphasize (1) the importance of targeting 
receptors that play a crucial role in tumor growth and progression, (2) 
the tumor vasculature as a major target for inhibiting tumor growth, and 

(3) the clinical relevance of these receptors for therapeutic 
intervention. 
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Ex vivo expansion of hematopoietic stem cells and their clinical 
application 
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We previously reported that most of immature progenitor cells such as 
CFU-Blast and LTCIC were included in CD34sup + gplSOsup + IL-6Rsup - 
population, suggesting that sIL-6R/IL-6 but not IL-6 may be potent for the 
ex vivo expansion of immature progenitor cells. We also demonstrated that 
most .immature progenitors in cord blood expressed c-Kit, Flk 2 
/Fit 3 and mpl receptors. A significant ex vivo expansion of human 
hematopoietic stem cells capable of repopulating in NOD/SCID mice using a 
combination of stem cell factor (SCF) , Flk 2/Flt 3 ligand (FL) , 
thrombopoietin (TPO) and a complex of interleukin (IL) -6 and soluble IL-6 
receptor (IL-6/sIL-6R) . When fresh cord blood CD34sup + cells and their 
progenies cultured with SCF+FL+TPO+IL-6/sIL-6R for 7 days were transplanted 
into NOD/SCID mice, successful engraftment were highly observed in the mice 
who were transplanted with cultured cells, 10 to 12 weeks after the 
transplantation. The CD45sup + cells in the recipients engrafted with 
cultured cells consisted of various lineages and a large number of CD34sup 
+ cells, which formed human hematopoietic colonies in in vitro clonal 
culture. The ford increase in the long-term repopulating hematopoietic stem 
cells was estimated at 4.0 by a limiting dilution method. The present study 
may provide a novel culture method for the expansion of human 
transplantable hematopoietic stem cells aimed for clinical application. 



11/7/4 (Item 2 from file: 73) 

DIALOG (R) File 73:EMBASE 

(c) 2003 Elsevier Science B.V. All rts. reserv. 

07513354 EMBASE No: 1998418902 
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Significant advances in the use of genetic and molecular biology 
strategies have recently begun to identify genes that have a major impact 
on the determination, commitment and developmental potential of 
hematopoietic stem cells. Using a variety of experimental strategies, genes 
such as SCL, GATA-2, HoxB4 , Flk-2, c-mpl, dlk, and others have 
been implicated as important regulators of stem cell growth. In addition, 
genetic mapping has identified several loci that correlate strongly with 
stem cell numbers and proliferation. 
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The bone marrow microenvironment is a complex three dimensional structure 
where hematopoietic stem cells proliferate, mature, migrate into the 
sinusoidal space, and enter the circulation in an exquisitely regulated 
fashion. Stromal cells within the BM microenvironment provide a suitable 
environment for self -renewal , proliferation and differentiation of 
hematopoietic stem cells. Within the hematopoietic microenvironment, 
whether it is embryonic yolk sac, fetal liver, or adult bone marrow, 
microvascular endothelium not only acts as a gatekeeper controlling the 
trafficking and homing of hematopoietic progenitors, but also provides 
cellular contact and secretes cytokines that allows for the preservation of 
the steady state hematopoiesis. Recently, homogenous monolayers of bone 
marrow endothelial cells (BMEC) have been isolated and cultivated in tissue 
culture . Long term coculture studies have shown that BMEC monolayers are 
unique type of endothelium and can support long-term proliferation of 
hematopoietic progenitor cells particularly megakaryocytic and myeloid 
progenitor cells by constitutive elaboration of lineage-specific cytokines 
such as G-CSF, GM-CSF, M-CSF, Kit-ligand, IL6 , FLK-2 ligand, 
and leukemia inhibitory factor. Direct cellular contact between 
hematopoietic progenitor cells and BMEC monolayers through specific 
adhesion molecules including betal, beta2 integrins and selectins play a 
critical role in trafficking and possibly proliferation of hematopoietic 
stem cells. Dysfunction of microvascular endothelial cells within the 
hematopoietic microenvironment may result in stem cell disorders and 
progression to aplastic anemias, and contribute to graft failure during 
bone marrow transplantation. Further studies on the role of microvascular 
endothelium in the regulation of hematopoietic stem cell homing and 
proliferation may enhance our understanding of the pathophysiology of stem 
cell and leukemic disorders. 
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FLT3/FLK-2 (STK-1) ligand does not stimulate human 
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It has not yet been determined if the FLT3/FLK-2 or STK-1 
Ligand (STK-1 L)FLT3/FLK-2 or STK-1 receptor (STK-IR) axis has 
the ability to regulate human megakaryopoiesis in vitro. To address this 
question, we exposed normal human CD34sup + marrow mononuclear cells to 
recombinant human STK-11, alone, or in combination with other growth 
factors. Colony- forming unit- megakaryocytic/thrombocytes (CFU-Meg) and 
BEU-E-derived colonies wee then enumerated, and effects on colony size and 



maturation noted. As assessed by these parameters, STK-11, had no 
demonstrable effect on megakaryocyte colony formation. Similarly, 
suppressing STK-IR expression with oligodeoxynucleotides also had no 
influence on CFU-Meg -derived colony formation. To begin to derive a 
physiologic explanation for these findings, we examined freshly isolated 
normal human megakaryocytes for the presence of STK-11, and STK-IR mRNA. In 
contrast to a growing number of growth factors and growth factor receptors 
which appear to be expressed by megakaryocytes, normal mature human 
megakaryocytes express neither STK-IR or STK-IL, mRNA. Accordingly, our 
results led us to hypothesize that if STK-l/STK-lL, have any effects on 
megakaryocyte development in vitro, they are likely subtle and of uncertain 
physiologic significance. 
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13171516 BIOSIS NO. : 200100378665 

Extensive and long-term ex vivo production of dendritic cells from CD34 
positive umbilical cord blood or bone marrow cells by novel culture 
system using mouse stroma. 

AUTHOR: Hagihara Masao(a); Li Changwen; Gansuvd Balgansuren; Munkhbat 
Batmunkh; Inoue Hiroyasu; Shimakura Yasuhito; Tsuchiya Takahide; Ueda 
Yoko; Oki Masayuki; Ando Kiyoshi; Kato Shunichi; Hotta Tomomitsu 

AUTHOR ADDRESS: (a) Department of Hematology and Rheumatology, Tokai 

University School of Medicine, Bohseidai, Isehara, Kanagawa, 259-1193: 
masaoha®is . ice . u-tokai . ac . jp** Japan 

JOURNAL: Journal of Immunological Methods 253 (1-2) :p45-55 1 July, 2001 

MEDIUM: print 

ISSN: 0022-1759 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

SUMMARY LANGUAGE: English 
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DIALOG (R) File 5:Biosis Previews (R) 
(c) 2003 BIOSIS. All rts. reserv. 

13110077 BIOSIS NO. : 200100317226 

Storage of factor VIII (FVIII) in the alpha-granules of human 

platelets following retroviral transduction and transplantation of 

human CD34+ cells into NOD-SCID mice. 
AUTHOR: Wilcox David A(a) ; Rosenberg Jonathan B; Johnson Bryon D(a); 

Montgomery Robert R(a) 
AUTHOR ADDRESS: (a) Department of Pediatrics, Medical College of Wisconsin 

Milwaukee, WI**USA 
JOURNAL: Blood 96 (11 Part 1) :p803a November 16, 2000 
MEDIUM: print 

CONFERENCE/MEETING: 42nd Annual Meeting of the American Society of 

Hematology San Francisco, California, USA December 01-05, 2000 

SPONSOR: American- Society of Hematology 

ISSN: 0006-4971 

RECORD TYPE: Abstract 

LANGUAGE: English 

SUMMARY LANGUAGE: English 
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12301577 BIOSIS NO.: 200000059444 

Ex vivo generation of CD34+ cells from CD34- hematopoietic cells. 

AUTHOR: Nakamura Yoshihiko; Ando Kiyoshi (a) ,- Chargui Jamel; Kawada Hirosh 

Sato Tadayuki; Tsuji Takashi; Hotta Tomomitsu; Kato Shunichi 
AUTHOR ADDRESS: (a) Department of Hematology, Tokai University School of 

Medicine, Bohseidai, Isehara, Kanagawa** Japan 
JOURNAL: Blood 94 ( 12 ) : p4 053 -4 059 Dec. 15, 1999 
ISSN: 0006-4971 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE : Engl i sh 
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12278689 BIOSISNO.: 200000032191 

Rapid ex vivo expansion of human umbilical cord hematopoietic 

progenitors using a novel culture system. 
AUTHOR: Kawada Hiroshi; Ando Kiyoshi; Tsuji Takashi; Shimakura Yasuhito; 

Nakamura Yoshihiko; Chargui Jamel; Hagihara Masao; Itagaki Hiroyuki; 

Shimizu Takashi; Inokuchi Sadaki; Kato Shunichi; Hotta Tomomitsu(a) 
AUTHOR ADDRESS: (a) Division of Hematology, Department of Internal Medicine, 

Tokai University School of Medicine, Bohseidai, Isehara, Kanagawa, 

259-1193**Japan 

JOURNAL: Experimental Hematology (Charlottesville) 27 (5) :p904-915 May, 
1999 

ISSN: 0301-472X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE: English 
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12161736 BIOSISNO.: 199900456585 

Modulation of haematopoietic progenitor development by FLT-3 ligand. 

AUTHOR: Banu Naheed; Deng Bijia; Lyman Stewart D; Avraham Hava(a) 

AUTHOR ADDRESS: (a) Division of Experimental Medicine, Beth Israel Deaconess 

Medical Center, Harvard Institutes of Medicine, 4 Blackfan Circle, 3rd 

Floor, Boston, MA, 02115**USA 
JOURNAL: Cytokine 11 (9) :p679-688 Sept., 1999 
ISSN: 1043-4666 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE: English 
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11661939 BIOSIS NO. : 199800443670 

Leukemic predisposition of mice transplanted with gene-modified 

hematopoietic precursors expressing flt3 ligand. 
AUTHOR: Hawley Teresa S; Fong Andrew Z C; Griesser Henrik; Lyman Stewart D; 

Hawley Robert G(a) 

AUTHOR ADDRESS: (a)Toronto Hospital, CRCS-424, 67 College St., Toronto, 

Ontario MSG 2Ml**Canada 
JOURNAL: Blood 92 ( 6 ) : p2 003 -2 0 11 Sept. 15, 1998 
ISSN: 0006-4971 
DOCXMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
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11622695 BIOSISNO.: 199800404830 

Isolation and characterization of a cDNA for human, mouse, and rat 
full-length stem cell growth factor, a new member of C-type lectin 
superfamily. 

AUTHOR: Mio Hiroyuki (a) ; Kagami Naofumi; Yokokawa Sachiko; Kawai Hironori; 



Nakagawa Satoshi; Takeuchi Kyoko; Sekine Susumu; Hiraoka Atsunobu 
AUTHOR ADDRESS: (a)Pharm. Res. Inst., Kyowa Hakko Kogyo Co. Ltd., 1188 

Shimotogari, Nagaizumi-cho, Sunto-gun, Shizu**Japan 
JOURNAL: Biochemical and Biophysical Research Communications 249 (1) :p 
124-130 Aug. 10, 1998 
ISSN: 0006-291X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
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10420380 BIOSIS NO. : 199699041525 

Expression of FLT3 receptor and response to FLT3 ligand by leukemia cells. 
AUTHOR: Drexler H D 

AUTHOR ADDRESS: DSMZ-German Collection Microrganisms Cell Cultures, Dep. 

Human Animal Cell Cultures, Mascheroder Weg**Germany 
JOURNAL: Leukemia (Basingstoke) 10 (4) :p588-599 1996 
ISSN: 0887-6924 

DOCUMENT TYPE: Literature Review 
RECORD TYPE: Abstract 
LANGUAGE: English 
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10110680 BIOSIS NO. : 199698565598 

Isolation and characterization of a monoclonal antibody binding to the 
extracellular domain of the flk-2 tyrosine kinase receptor. 

AUTHOR: Rose Caroline; Rockwell Patricia; Yang Jian-Quing; Pytowski 
Bronislaw; Goldstein Neil 1(a) 

AUTHOR ADDRESS: (a) Immunol . /Monoclonal Antibodies Dep . , ImClone Systems 
Inc., 180 Varick St., New York, NY 10014**USA 

JOURNAL: Hybridoma 14 (5) :p453-459 1995 

ISSN: 0272-457X 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 
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09983617 BIOSIS NO.: 199598438535 

Rationale for cytokine combinations for ex vivo expansion of hematopoietic 

stem cells. 
AUTHOR: Ogawa M(a); Johnson Ralph H 

AUTHOR ADDRESS: (a) Dep. Veterans Affairs Med. Center, Charleston, SC**USA 
JOURNAL: Experimental Hematology (Charlottesville) 23 (8) :p839 1995 
CONFERENCE /MEETING: 24th Annual Meeting of the International Society for 
Experimental Hematology Duesseldorf, Germany August 27-31, 1995 
ISSN: 0301-472X 
RECORD TYPE: Citation 
LANGUAGE: English 
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09546029 BIOSIS NO.: 199598000947 

Cellular and molecular characterization of the role of the FLK- 

2/FLT-3 receptor tyrosine kinase in hematopoietic stem cells. 
AUTHOR: Zeigler Francis C; Bennett Brian D; Jordan Craig T; Spencer Susan D 

; Baumhuetr Susanne; Carroll Kathleen J; Hooley Jeffrey; Bauer Kenneth; 

Matthews William (a) 
AUTHOR ADDRESS: (a) Genentech, Inc., 460 Point San Bruno Blvd., South San 

Francisco, CA 94080**USA 
JOURNAL: Blood 84 (8) :p2422-'2430 1994 
ISSN: 0006-4971 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
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09154020 BIOSIS NO. : 199497162390 

Molecular cloning of a ligand for the FLT3/FLK-2 receptor: A 

proliferative factor for early hematopoietic cells. 
AUTHOR: Beckmann M Patricia; Vanden Bos Tim; James Laura; Brasel Ken; De 

Vries Peter; Picha Kathleen S; Farrah Terry; Hollingsworth L T; Gliniak 

Brian; et al 

AUTHOR ADDRESS: Immunex Res. and Development Corp., Seattle, WA 98101**USA 
JOURNAL: Journal of Cellular Biochemistry Supplement 0 (18B) :pl75 1994 
CONFERENCE /MEETING: Keystone Symposium on Stem Cells Taos, New Mexico, USA 

January 31-February 7, 1994 
ISSN: 0733-1959 
RECORD TYPE: Citation 
LANGUAGE: English 
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09126484 BIOSIS NO. : 199497134854 

STK-1, the human homology of Flk-2/Flt-3, is selectively 

expressed in CD34+ human bone marrow cells and is involved in the 

proliferation of early progenitor/stem cells. 
AUTHOR: Small Donald (a); Levenstein Mark; Kim Eunkyung; Carow Cathy; Amin 

Shahina; Rockwell Patricia; Witte Larry; Burrow Christopher; Ratajczak 

Mariusz Z; et al 

AUTHOR ADDRESS: (a)Oncol. Cent., Dep. Pediatr., Johns Hopkins Univ. Sch. 

Med., 600 North Wolfe Street, Baltimore, M**USA 
JOURNAL: Proceedings of the National Academy of Sciences. of the United 
States of America 91 (2) :p459-463 1994 
ISSN: 0027-8424 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE : Eng 1 i s h 
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09098771 BIOSIS NO. : 199497107141 

STK-1, a human homolog of FLK-2/FLT3, is aberrantly 

expressed in human leukemias and may be involved in the growth 



and/or differentiation of hematopoietic stem/progenitor cells. 
AUTHOR: Small D(a); Levenstein M; Kim E; Carow C E; Amin S; Ratajczak M; 

Gewirtz A M; Civin C I 
AUTHOR ADDRESS: (a)Dep. Oncol., Johns Hopkins Univ. Sch. Lab. Med., 

Baltimore, MD**USA 
JOURNAL: Blood 82 (10 SUPPL . 1) :p325A 1993 

CONFERENCE/MEETING: Thirty-fifth Annual Meeting of the American Society of 
Hematology St. Louis, Missouri, USA December 3-7, 1993 
ISSN: 0006-4971 
RECORD TYPE: Citation 
LANGUAGE : Engl i sh 
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09076690 BIOSIS NO.: 199497085060 

Molecular cloning of a ligand for the flt3/flk-2 tyrosine 

kinase receptor: A proliferative factor for primitive hematopoietic 
cells. 

AUTHOR: Lyman Stewart D; James Laura; Vanden Bos Tim; De Vries Peter; 
Brasel Ken; Gliniak Brian; Hollingsworth L T; Picha Kathleen S; McKenna 
Hilary J; et al 

AUTHOR ADDRESS: Immunex Res. Dev. Corp., 51 University St., Seattle, WA 

98101**USA 
JOURNAL: Cell 75 (6) :pll57-1167 1993 
ISSN: 0092-8674 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
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10520866 EMBASE No: 1999431983 

Ex vivo generation of CD34sup + cells from CD34sup - hematopoietic cells 
Nakamura Y. ; Ando K. ; Chargui J.; Kawada H. ; Sato T.; Tsuji T.; Hotta T. 

Kato S. 

Dr. K. Ando, Department of Hematology, Tokai University School of 

Medicine, Isehara, Kanagawa 259-1183 Japan 

Blood ( BLOOD ). (United States) 1999, 94/12 (4053-4059) 

CODEN: BLOOA ISSN: 0006-4971 

DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
NUMBER OF REFERENCES: 21 



13/3/17 (Item 2 from file: 73) 

DIALOG (R) File 73: EMBASE 

(c) 2003 Elsevier Science B.V. All rts. reserv. 

05751254 EMBASE No: 1994164622 

Molecular cloning of a novel receptor tyrosine kinase gene, STK, derived 
from enriched hematopoietic stem cells 

Iwama A.; Okano K. ; Sudo T. ; Matsuda Y. ; Suda T. 

Department of Cell Differentiation, Molecular Embryology/Genetics Inst., 
Kumamoto Univ. School of Medicine, 2-2-1 Honjo, Kumamoto 860 Japan 
Blood ( BLOOD ) (United States) 1994, 83/11 (3160-3169) 
CODEN: BLOOA ISSN: 0006-4971 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
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05636203 EMBASE No: 1994041406 

STK-1, the hiunan homolog of Flk-2/Flt-3, is selectively 

expressed in CD34sup + hiiman bone marrow cells and is involved in the 

proliferation of early progenitor/stem cells 

Small D.; Levenstein M. ; Kim E.; Carow C; Amin S.; Rockwell P.; Witte L. 

; Burrow C. ; Ratajczak M.Z.; Gewirtz A.M.; Civin C.I. 

Department of Pediatrics, Oncology Center, Johns Hopkins Univ. Sch. of 
Medicine, 600 North Wolfe Street, Baltimore, MD 21287 United States 
Proceedings of the National Academy of Sciences of the United States of 
America ( PROC. NATL. ACAD. SCI. U. S. A. ) (United States) 1994, 91/2 
(459-463) 

CODEN: PNASA ISSN: 0027-8424 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 



13/3/19 (Item 1 from file: 399) 

DIALOG (R) File 399 :CA SEARCH (R) 
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134085068 CA: 134 (7) 85068m JOURNAL 

Murine stromal cell line- HESS-5 maintains reconstituting ability of ex 
vivo-generated hematopoietic stem cells from human bone marrow and 
cytokine-mobilized peripheral blood 

AUTHOR(S): Shimakura, Yasuhito; Kawada, Hiroshi; Ando, Kiyoshi; Sato, 
Tadayuki; Nakamura, Yoshihiko; Tsuji, Takashi; Kato, Shunichi; Hotta, 
Tomomitsu 

LOCATION: Department of Internal Medicine, Tokai University School of 
Medicine, Kanagawa, Japan, 259-1193 

JOURNAL: Stem Cells (Miamisburg, Ohio) DATE: 2000 VOLUME: 18 NUMBER: 3 
PAGES: 183-189 CODEN: STCEEJ ISSN: 1066-5099 LANGUAGE: English 
PUBLISHER: AlphaMed Press 
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(c) 2003 American Chemical Society. All rts. reserv. 
131196608 CA: 13 1 ( 15 ) 19660 8v JOURNAL 

Ex vivo expansion of human cord blood stem cells and its application to 
gene therapy 

AUTHOR(S): Ando, Kiyoshi; Kawada, Hiroshi; Shimizu, Takashi; Tsuji, 
Takashi; Nakamura, Yoshihiko; Kimura, Minoru;. Miyatake, Hiroko; Shimakura, 
Yasuhito; Inokuchi, Sadaki; Kato, Shunichi; Hotta, Tomomitsu 

LOCATION: Research Center for Genetic Engineering and Cell 
Transplantation, Department of Internal Medicine, Tokai University School 
of Medicine, Kanagawa, Japan, 259-1193 

JOURNAL: Int. Congr . Ser. DATE: 1999 VOLUME: 1175 NUMBER: Tissue 
Engineering for Therapeutic Use 3 PAGES: 1-14 CODEN: EXMDA4 ISSN: 
0531-5131 LANGUAGE: English PUBLISHER: Elsevier Science B.V. 
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